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V5><fijlll v9 J lii Q I I IgJI IQjgQ 




AC- J^A 


AC 1^a 3 ^aJJ ClL/lclij - ) 


. -^'jj Oijfij ^ Jajljjll 


£ £ 


Jj£l jl L_aIjujj£I Ifrja i*vWj A j\aC -V 


£ Sr 


S^clS £A 


^jLaj^JI Jclilll pUjI jj£ 1 jl S^La _ £ 

(Jclij jl c-LaI! (OH) - (H + ) -° 


tg_lA Jajudjl CIAaj^^ jl A_JjVl Ia jj^aUc ^J] Sjl^pJlj C1 jIa£^)a]| cil£jj -1 


. UJ^-^ J-^W 2 -V 

1 ^ jQ 4 /\r- _A 

. . C5^ U^-JJ^' O^J »Au WA ^JJ <jLc 

J L_U^^jji! _ ) % 

IIaLaaA^ ^JJJ^I^Iaa JAC Jali. ^JA ^tllAJ S^l a - ^ ^ 

l_ajAa1I C1Aaj^> ^Llajjlj l_aIjia1I CIaUj^^ Aa3 ^ jjjj <Jjl^A - ^ Y 

(^j-u^A ^9 A-i9 l_aIAa]| ^ja A»aa^ AjIj] ^j£aj (Jj)^ ^ - ) V 

S^)l^)^Jl A-^jJ SjIj^a L-jIAaII ^ja A_ia£ Ajtij ^j£aj Ja - ) £ 

^jjdAjullI jLaC AJ5j_$ C5 ^(^JjoaIa LgJ S^Ia - ^ ^ 

^JJdAJUdll jLaC Aijj £OV ^aJtia S^Ia - ^ 1 



















A 





AjjVI Lj'iObuaJl ; Y (jm 


1) Cu(OH) 2 

2) CuCOs 

3) CuS0 4 

4) 2NaN0 3 


+ 


A 


+ 


A 


+ 


A 


+ 


5) 


+ 


► 2NaOH + H 2 


6) Zn + 2HCI 

7) 2AI + 6HCI 

8) NaOH + HCI 


dil 


+ 


dil 


+ 


dil 


+ 


9) 


+ 


10 ) 


+ 


dil 


2NaCI 


*. FeCI 2 + H 2 | 


tiL j jail a. (y 


( £ 



■< ++ £ 

jl£ La • Y* (jm 





*♦ 




0 

( r 

(° 


. jjc, | jLa i t (jjj 

QiAnn (V 

(34 (ja^L ( £ 

Zn HCI Ajj4' <aia^ L-Jjjii (° 

. (_>“Lkj l$j <ijd ^C. ^jJjoUC.L» ^Jaa £Jaj (1 
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v 5 pfijlll v 9 J ‘“pi 1 ivJI 



: dJ-* : °o m 



d Jxm&SH 

AjjLLoJl 4^j 



^ j^-LcH C_Lud^. 



L—U^Jl ^.jfrLall 1 Un«v L_aj )juj| 


CuO + H 2 ———► Cu + H 2 O 

^Luuiil JC’liuil JUuxj jA\ j*J) ^jkt La ; V qm 


)3La 1 Amj 


Jc.Lliii AjJa^)x»a]t e^Loll , n A -s.' ■» a S^La j } 

a alLall SjLjj 

(Jc-liil! SjL_ j (V 

(JcliliJl A A ■ ■< (_H ^jc. ^ £ 


JJC. JjLa^ (X 


J Jlla JaC'l ; H (_yi 







Jji^(r 


±u£ja!\ JaLlII '■v->»ja t ^lUil JfrliUl ^ JIja^Ij dAuiSI £ja uA^ I jLa ^Ja 1 j ; \ » qm 


f JJILJI JaUJIj 


2Na + Cl 2 


► 2NaCI 



























(JjLui4 ; 1 1 (JA 


jJ ) * ^) ' ' S jIa]| A1^JUdll dljl£ 13] (Jj^a^A ^)AJ ^lill jLli]! SAjuj L_Lud^j () 

. Y * * ^31 e j^UI cPI jt£ 13] eJ ]j£ O Uji a^ Jiil e j^UI ^ (Y 


jjja! £ * jLnll 13 a SAjuj jl CIiaIc. I3j ^j\ 



i^l\ (jja l_u^I (V 



cAj* \ 9 o cAjki 



cAjk \ 9 o cAjk r 



; Aa jULaII Aaj3 Ia c^IaIaI ^ 



Aa jIIaII Aaj3 * 




** * 


■jill 


C Lol 
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V$>Ajlll v9 J lii QI I IgJI IQjgQ 





. u* *—=> <j - ' 

^lc« ClAjjLlaJl ^axJ Jj^a-Y 

^lLoiaII jLnll (JC- jLnll Jij JjJaSJ -V 

. C5^ - i 

AjjIjj CIjIjjjIj i*vWj 
ilic. , _ajuoJ u^atixll ciltiA -1 

4 Q'LA^^J^A S^C’ -V 

^g^)£judll (J^jia^)AJ ^j^aLiuaiVI (jiaxJ AjL^a] - A 

& A ** ^ 

l <j-a jl£ A-iaA| La j ^ 1* <ja 

jIiaj] jill - Y jIiaVI - ^ 

jjjIaII jLiill -t jIia jVl -V 

l\jjuJjJ^)ll -1 ^aIuIa!! jLli]! 

A^ljjll ^ ^Ljjjil! AiUnll .A L-JJ! ^ 2ujj^l ASUnll -V 

(J^a^)A - ) ♦ # Ax-ti^all ^9 A9lJa]| -H 

2 JI oj^j* - ^ ^ 

: ^j*jl <-££>: ) t ch 

i-VI tilLuo L_fl^)Ja ^9 A ClAi^uudll ^ 

( . ) 

^.^ # dA^. 1 ^11 A-ljlj]| ^9 (Jj^a^A •^Lqa ^C- 4 W Judll A»ja^ - Y 

AjjIj *1^.1 j ^^ A 1 ^ ni C-ul£ 131 Jj^a ja ^3 ^}AJ ^lill jLnll SAjuj -V 

( . ) 



























^.^ # dlddll aA ^.j (Jill (J^AiaII JiAoll - £ 

^ jl ) lAjA9 A W jui (Jill J ^ J jAiaII (JxjoiII ^jlS 13] (Jj^a ja ^A^)Ja Ag ^\1 (jj^)9 

(.) # &^jH\ ^ s-USl jLilSI AjuLaaII -1 

(.) # A-ijIj ^ ^ jaia! ^ AjAa jtd aJjIIaII Addll -V 

cii]^9 ^ ^ ^ ^9 13] ^ua! ^ Aiidjo ^La ^4^ c S^y^ c^33i ja Aaj13a - A 

(.) # dL^jVIj SAjaII djlj jlii 

^.^ # aldVI j SAjaI! ^ajlIa jLlj d ♦ 

^.^ # AjljuIaII ; dl j31 ^lits (Jjaj A AaC. d ^ 

^.^ # ^Ixd^U AjJaj*j s-Ijj! ^aJl ^-Ic- ^ ^ 

^.^ # ^)^aIlAAll ^IjljaVI aAa *^ - ) V 

^.^ # \ g jQ ^a£-dll ^j^a ) ^lill Ajjjill d^lc-lilill ^ja ^jilaJAll ^LxjaVI - ^ £ 

^.^ # A-ij^)^£JI Aj^IaII Sjill ^jjIj9 Sa^j - ^ ^ 

(.) . LS^J^ ^jJ-M' C^J^ 3 U£ -d' tij* - ^ ^ 

^ <djOa^11J AJadVI (JJjoAjj ^ ^ ^">Vi ^Ac* cJ-^*- 3 6 pIaa^II AAxll A-1 jLiaj^ AI ja - ) V 

( . ) . 

(.) . Sj-^Ua ^1 (J* djUjxj^]! <> 1 *jI jlja) Ajj^V ^ - ) a 

22 *\ ‘ ‘ 2j U plAjAall SAxll (JaC- A-adiJ dU ja^JI A^l dl^l^)9] jl SaIjj - ) ^ 

(.) . csd 3 

(.) . Ajjl**-!' A-S'-a. ^11 sj'j^l U>*jA * 






C5^- l5^' 


: t jL U (j^i ; \ Ojjj* 

^alAidjjlj. dA^ jJ SAjuj ^ISj - ) 

^1 A^JjuoIj . SA^ Ag -vtl (j^)9 ^ISj - y 


■Jtej ^ >11 - V 





1 
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V 9 J lil Q I I A*JI IQjgQ 





dJ ijJJ He. . . tilLuo SjLall jlull SAjuj A _o 

.-. 


jU .AiUJi j].*sU4i _v 


jUj .AiUall .AiUall <JAHLiali^ j^£Jl LpLkll -A 


^aJLxJl AJajuolJaLudill 


litll 4 J 1 LJ -) * 





.u'V - ^ t 


** ♦♦ ♦ 




4 a 1 *1 S^C-U q 

♦♦ ♦♦ ♦ VV *♦ >-/ 


AjjUj CjI^j (j-a DNA (jj^y - ^ ^ 


J. 1> cK ^ * 




.SJftlS JafjjJ 1 aIli t (jjjl jaJI 6^C.la .la iajjjj - ^ 0 

. o^Vi 

(jl4l*Jl ^ 1 


. U^' JaC- (jrl' . ‘ 


i . (_£ M (_pal jC-i ^ya - ) V 


AjUaJ a lLaC. i 

S*lC- J i S^JuoLl a ^9 l ^ J . V H 

. elja jy^L J* jJic. <^3 I g . u^i j. jj^ 4^ 


: cJz’ r>$ < 4 Ls caijfl t Js 4^ S^ac-i ^jji 4^ : \\j* 


Ajjj^£ iuita Sji j^' (^ 

Clil j3 H ( £ 


Ajj^H Ajl9| J S j3 (J 3 I ^ ^ 

" l (f 



^yLLlI ^iiilj^JI dlil_3_ziI jn 




G&S 


v 















































. lU-vt) SjLxj) Jfrjj SjUaJj ^Lal (^) frua ; > V^u 


( 


) 


. DNA is^ 


jjjjli.JL) jjjljaJlj (jjiAjliillj S^la JaUijI c> £>ij4l t_Jjlll t-ulja. <jj£2j (V 


( 

( 


) 

) 


^\ j l_jVI SjLaII l e^All el i^j 


I4JC- Jjiiai AjjIjj (J^ljfr Jjjjla &■ fU/tfl J! *bVl (> AjjIjjII Cjli*^ll Jili ” ; > 


:JL L Ufr c^l <LLuJ! SjUi! f >2a ^ ” CiLLaJl 

? djLuaJU eLo ^ 


lx 


lajJ JHa £a ? lg_ajUaj ClAil^Jl L * Q J^ (Y 


: <j4jaVI lw 



I AjUVI j^I : ^o- 


t Lui 


^joj j A-m^ Clll^)i!a]| c_Q 1 *■ } 


^ — IaLuHa — t^jjl— t^je 



) 


♦* ** 


4^. J 3 LS* 



• »* TI *! .*. ** 


4 ^ ni A-IJ 
♦ *♦ ♦♦ ♦♦ * 



♦* 

a 



d^i-Y 


^JjjjuoIa ^ja*n — ^juoL^JI j£joJI CIiUjj^ — CjILuj jill Clitc. - A-ili^.jjlnll ec.1 j£ll ^ 


(Jz- jjVI (jj^. -V 


( 



ujjjJ£]| ^ - (V) _ (I) ) 


jc- l^Jc. Jijj ^1 Ai 



^1 dlU ja (JiHi - £ 


^ £.La]| — — A^ajJatgJl bj)\ 11 — L_jIjl1]| ^ 


4 \A -v SeiAl Ajj^J l <te —L)^ 


^^JjuoLg £_1a^ — ^jtjJ^)Ja£Jl JajullAll — AjS^ell S>^t\\ J^juIiaII 


^JUd 


^JIj s-IaII a^ia£J ^JoIaJI .^ ^^ki -1 


^ ^)jjlj^)£biJI Sec. — ^jljj^)ia£JI — Aj^el! S^eiJI — A-iaL^ ill Seill ^ 
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V$>Ajlll v9 J lii QI I IgJI IQjgQ 



i JaJjaull LuHj -V 


(uA^V' - c 






J^J^' C> - A 


((Jja^Lj -la.— JUiiVI <c- JU> — UJJ^' O 3 ^ ) 


• fUa^j <j^» l$j U Jju t 4j]Uil (JjljLxJl 4 jU£ Jfri • Y « ^ 


S^jujIaa ^9 l^-jli ^ ^c s-Loj^all ^ ) 

II (JLujI 4-j^Lkill D^iJl A^>jJ UllJ 4 (jLuol S^xll A^jJ 

4x-Lja^)]| 4 i'ac. ^.IjjI ^lUl 4 jjAi]| A^xH J^juUaJI u'^^ £ 

• f*Cf* ^j;uJl£]| <_£jluLO k>Jo1 JAui^jJJ jll Q JA jA ^jL ( © 

. (j^J* S-^JJ C5^ y^iC. JaAi (1 


; bu> j£ ^jj-la. c-u^Jl j£j| ; Y > (jj 


2ul jail <iU (> 

. cs-^J 2 ^' J^J^' 0 




























Jtlis _x 

** ♦ w ^ 


ji j^\ -f 

<_S j' J^=h' 


i^S\ - A 

£j^>> -V 

J- ) * 

sau^Vi -<i 

n *4 -v *i ^ J jW ^ _ ) Y 

JjL^ll _ ^ > 

HaII (3^ J^ - ^ £ 

(J^ - ) V 


^ jial! _ 'I 0 


l AjjVI i t (jm 


1) Cu(OH) 2 A 

— ► 

CuO + H 2 O 

2)CuC0 3 

—► 

CuO + C0 2 t 

3)CuS0 4 A 

—► 

CuO + S0 3 t 

4) 2NaN0 3 — 

—► 

2NaN0 2 + 0 2 t 

5) 2Na + 2H 2 0 

-► 

2NaOH + H 2 T 

6) Zn + HCI 

dil ^ 

ZnCI 2 + H 2 t 

7) 2AI + 6HCI 

dil ^ 

2AICI 3 + 3H 2 t 

8) NaOH + HCI 

dil ^ 

NaCI + H 2 0 

9) 2Na +CI 2 

-► 

2NaCI 

10) Fe + 2HCI 

dil ^ 

FeCI 2 + H 2 | 
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V9 J lil Q I I ;>gjl IQjgQ 




■< ++ £ 

j A-iaAI La j IP qja 

SAajujVI ^9 ^ 

SAajujVI ^9 

Sjliuiil CjUjUaJI A^ - JjjjjII jjj^j ^ (V 

l** i. q1Vi^\ 1 4r-lu^> ^9 ^ £ 


QO 2 L_ 


IxJd 


j JL& IjLa j i<jA 

uj^ JjJwj UJ^y (^ 


CUCO3 


A 


CuO | + CO 2 T 


djj^)j£]l .vu^l ciJlj jlx. ^c-L^sjjj (jjl Ji-.'“''j OJ^J (A 


CUSO 4 


A 


CuO| + SOst 


^ U nSl Jjxul l—Luil J (jj^JJ (T 


Cu(OH) 2 


A 


CuO| + H 2 0| 


. U J>“'^ > jit OtL^allj Jjjjjll ^^=2 jjl Jfrkjj jasJ)] I jjlll (* 


2HgO 


A 


2Hg + 0 2 | 


Ctt^ JJ^' jlc- Ajta J 3 J jUlij Cj-lsu (<5 


Zn + 2HCI —dU—► ZnCI 2 + H 2 T 


Vl (J-Lajll ^->4o^' UjJ (“l 


C 11 SO 4 + Mg 


MgS04 + CuJ 



































: : ®lp 


Jlj^VI 

a j*ud£Vi 

AJjIIaJI 4 aj 

j' AjLc 

H2 4^ *>4 j 

|—12 4-JjudJ jA\ 

^C_Lud^. L_aj_JAjjl 

S^IaII C_jLou£I 4 i\aC 
♦ ♦* 

. j£i j CjjJZ ill 

dlU jjj£JVI ^ ^ 4 j\aC> 

;.X ^_L<Jl C_Lud^. L_SJ ’jAjji 

c^jdaJl 

♦* 


. ^ A llj Aui£j^i JjaUil ^uJaj « 

|—12 ! CuO ! 


^jjL±aj& 1 \ JpUjII Af'jju* tgjte Jlajxj J^ljxJt ^A U j V^jjj 


iLcul -Y 

6 JaI- £ 


O^lalail <x_nJa _ ^ 


** ♦ 


jftiitfi 


6 j 


** *. -i^i 

^ p 


!dL« j Amj 


(_Jc.li!ill Ac. ^yj> e^Li^ ^ 

(Jc-lilill Ac-^xji e^Lj L ."“'1 ^ a - a s'i^W q£ (JliLa^L^ajJl Aic. oJlLj (Y 

(Jc-lilll Ac. ^jjj "plj j L .'' ll ". L " .Qt*' " 4^^)^ 4ii\Ja SjLj J) 

^Uajill (Jc-lilll Ac.jjuJ Aj^j t'~~' ( £ 


J JIIa Ja&l ; H(jjj 


frLaJI (Jj)P * ^ ^ 

fr Ullj Piijll (Y 

LSJ ±' ^4^ u4_P (Mj V (V 

■ ® j' j 2 ^' ^^ (J ^-4^ chj^ <-4j (* 
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vgpiioJI ^&JI ^«q 





2Na + Cl 2 


► 2Na 




♦ (Ut 


Cl 

J 




. Ujjjilj t . n M -ft l AiV (Cl 2 ) lW*1I 

IjV (2 Ns) (Jjji-all 


±j&\ 




► 2Na + + 2e 


2Na 


Cl 2 + 2e- » 2CI- 


(JjLula • \ \ (Ut 


ja* 


) * = 




% % 




** 

j C> j^' 


0 


= jLiill SAjuj (d) 


dll £ ♦ = 


% % 


t 





0 




= (ija (^) 




‘CajULal! X jLull cAjuj = 

. CA j3 O . = ) . x <5 = 




) = 


r 


(* 


r 


= Sc-IjS * 


t 


dllV = jlidljill SpIjS * 



• 4-a ijHaH *Lu 2 La tiLdai ^lll (j^ 


jd ^ * = jd^' '^'j^ 


* 


r o 

5 



S*l j§ * 


r o 

J 

77 


= 4-a jUdll ^ 














































0 = 



* ** 


** * 


: <js SjAil uiu^l (*\ 


tlJja £ = 


;,AUiJfc ; Up, 

S^)jL ^ S^Lall jLlill SAjuj ^9 - ) 

. Wb Sj i J^Jl -X 

jLnll 9 Jj2a]| jLnll ^9 ^lill -V 

CjL> j^j JA\ L_±£ JJ ^ Jjjij dj^J 1 *jS? - 0 


Uc» UjUIj S I^jV 



** 

. uj^j* j' ja' -A 


Pa** * 

l <j-a jlS A-iaA) La j ^ 1 * <jjj 

jLillI SAjuj - ) 

4jjj^£ 1I A*il^ll Sjallj Jjj* 

JujUul! ^La _r 


jld) 6 j^y\ <> Jjii^ Jjidu - £ 

(jlj dljt^ati lajjJa — ^)Lii]l eAkjj ^3 

-j >»■»ji .j■*"'j ^^IstS -V 

dlV^-uJI ^jjjatdij dlliVI ^ c.Uiak]l -A 

JJj^f^' » £/ u -^ <^3 jjllkJl ^jI jd Jjjidl - ^ 

^a^ll ^3 ^)£jjj11 (_$J ^iubO ^_j ^o-. < _ ^ « 

jluJI <_£ jluLa £3 JJ _ ^ ^ 
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V9 J lil Q I I ;>gjl IQjgQ 




: / <-££1: ^ io« 

jUj]| - Y 

^j$£]| jl^l - > 


jLlllI SAjuj -V 

j\1A\ - 

dllj3 ^ -2 

- A 

fjljSIl -V 

j{±A jld - ^ * 

^AJjoia jld - ^ 

A_ajAj dll uxj _ ^ Y 

♦♦ ♦ V** 

^UJiVI Jal^l - 1 1 

^C'Ldnll ^xIxju) Jfl judj 1 -^ £ 


AxSl J S^ 1 

O 

I 

*3, 

*3 

S-Loj^alt J-lxll - ) A 

d>U^ q^JI - w 

J^JI j>«jA -Y * 

Cffj^ ^ 


: jL la Jj»si: \ »(jm 

LS j'j^' - -Y 

Jlj3« - l - - > 

A^jlii ^ jl j£ -1 

^j]j£ -i- Jja. -V 


jx^l dll-1 


tilLu jjj (jja J tpjla -o 


ulLuia - <Lu A_liI_loj£i - A 

V ♦♦ ♦ VQ ♦♦ ♦* ♦* 

J 1 * ja> - V 

jj^ ‘ ^jAA* ‘ fjAj - ^ * 


• 

1L 

o 

* 

- —»Y> 

1 

nj->> 

dlLLuJ jk AX ^ - ^JUdL<^ ^)£jU 0 -) £ 

o^si o_iK ox -) y 

• #♦ >-A* V** 

- 03. j jA 1 - ^ 0 

^ jjIj ( (JAJjLuoJ - ^ 1 

Jj-lll dll^xi J^xj w jlIaxJLl ^Lud^l - ) V 

Jj]| _ ) A 

A^odaLgJl SjLk^axl! - ^j-ll^judJ^I - ^ ^ 




4 






















. Siac- j gj 4*^ : ^ ch 



— 1 — 

—Il— 
—Il— 
—Il— 


—©— 


HHHH' 

-©- 


Ajjj^ 4*ib SjS JS) (^ 

cAji r = > x r = (^Kii) j 


A*ab SjS Jj£| (Y 


c^lja U =(^1£) J 



CyAuJsu £AjS 1 (T 


C^lja 1 = (4 jK) J 






c^lja ^ = (4 jK) j (i 


UaiJI ojUi! u 


* ** 



Jfrlj 



) SjLaJl ^Lai (^) ( *Lua ; ^ Vqa 


4j^J UJ^'j ( x ) (^ 

^juol^k ^)£juo j cIjILoj dAc. (^) 

(V)('- 
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V9 J lil Q I I ;>gjl IQjgQ 



A 


CH 


V cjUjaJb 4 La ^ 

dlLaj^all _jlgJal (jC- 4j^lua-a DNA O'® S-^3^ 

. Jlia £a ? Lgiallaj CjLLaJt Jjj uL£ (Y 

jlfriat jc Jjlui^ (jJJjjJ <jjla 'LL*-* j'J*' 


SjLq -V 


; (jjuljflSM Laa AjIaV) jjx! ; \ 


in^ojLil! ato! «51! -Y 

♦* ** ♦ W ♦* V 



4 lal n ill S^iJl -1 




('^JjuoLq £_Lo^ - 


A 


^11 -£ 




• fUn^j £)a l£j La uj^j Jxj 4 AalLUt ljIjUxJI 4jU£ j • Y ♦ <jjj 


L£UJI ^35 (Y 



1 ^-llc» SjjjaJI ClAj ja^JI j^JAJ Al 


^LaI) JLuJ AjaL^ lit O^xJl *1^.Jj LaIIJ L Jiuai Aj^^'-l] S^iJl *1^.jJ 

4x-Lja^)ll A iLc. ^.IjjI ^iUI ^ j.v^U J^juUaII 4-laIxaII dJxJ) ^ £ 

• f K U A UJ^J* <*J*3 (° 

. o^A?j^ <jj^> t»a jjJI J»«ii (l 


; Laa j£ Ljj-la. c-u^Jl j$4l ; Y Y ^ 


. Aijilall aI^ja ^ J^jll j' ja' <_>^ ^ 

. J'ja' ®Al j C 

























